Abstract. Males and females of pelagically spawning marine fishes face different problems in maximizing reproductive success. Males must allocate sperm over frequent, successive spawns. Females must ensure successful fertilization of their egg clutches. This study examined sperm allocation between individual spawns, the daily 'standing crop' of sperm just prior to spawning, gonadal investment (testis weight/body weight) in males and fertilization rates of females of the coral reef fish Sparisoma radians. Males released a median of 8.94 10 6 sperm per pair spawn, with the number increasing with increasing clutch size and body size of the female mate. Standing crop of sperm correlated with male spawning frequency, and testicular investment correlated with degree of sperm competition by streaking males. Fertilization efficiency (number of eggs fertilized by a given number of sperm) increased with the body size of the female partner. Fertilization rate, i.e. the proportion of the clutch successfully fertilized, was over 90% in most spawns, but significantly increased with the number of sperm released by the male.
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1996 The Association for the Study of Animal Behaviour Among many pelagically spawning, shallow-water marine fishes, males spawn frequently (5-150 times per day) during daily mating periods (Thresher 1984) . In these species, an important problem for males is how to allocate sperm between successive spawns (Pierce et al. 1990; Shapiro & Giraldeau, 1996) . Would the number of eggs a male fertilizes each day be greatest by assigning sperm randomly or in constant or declining numbers between spawns, or by matching the number of sperm released to some characteristic of the female partner, such as clutch size or body size (Nakatsuru & Kramer 1982; Shapiro et al. 1994) ? Should the male release relatively large numbers of sperm in relatively few spawns or fewer sperm in more spawns? The solutions to these problems are likely to be related to the mating frequency of the male, the male's total daily sperm production and the investment that this production represents with respect to the body size of the individual.
The female faces a different evolutionary problem, namely, how to provide successful fertilization for as much of her daily egg clutch as possible (Petersen et al. 1992) . Pelagically spawning fish release eggs and sperm synchronously into the water column, either in male-female pairs (e.g. Popper & Fishelson 1973; Thresher 1984; Baird 1989) , in single-female, multi-male groups (e.g. Reinboth 1973; Warner et al. 1975) or in larger, mixed-sex complexes (e.g. Shapiro 1987; Colin 1992). Theory and field experiments suggest that fertilization may fall below 100%; this can be affected by proximity in time and space of male and female gamete release, by sperm number, by the type and degree of water movement and by the durations of egg and sperm viability (e.g. Denny 1988; Okubo 1988; Levitan et al. 1991a; Petersen 1991a, b; Petersen et al. 1992; Yoshikawa 1992;  
